1. Most cats have five toes per paw, but all the cats on an island off the coast of Maine have at least six toes per paw. What do you think is the most likely explanation for the extra toes on the cats on the island? a. Just a few cats originally colonized the island, and most of them happened to have six toes per paw. b. A chemical in the water on the island causes mutations, which in turn causes the cats to grow extra toes. c. Extra toes make cats better able to catch mice; since the island cats do not have owners to take care of them, they have evolved to be better hunters by growing more toes.
2. Penicillin was first used to treat infections caused by the bacterium Staphylococcus aureus in 1941. When it was first used, S. aureus bacteria were quickly killed by the drug. However, by 1946 S. aureus bacteria were found in hospitals that were completely resistant to penicillin. Which of the following do you think best explains the emergence of penicillin resistance in S. aureus bacteria? a. After being exposed to the penicillin, S. aureus bacteria got stronger, allowing the bacteria to better fight against the antibiotic. 6. A new species of butterfly is discovered, which only feeds on roses. Scientists think that the new butterfly is related to another kind of butterfly, which feeds on many different kinds of flowers.
The scientists who study butterflies think that feeding only on roses is a new trait for butterflies in this area, because the roses the new species of butterfly feeds on are not native to the area. Which of the following statements do you expect to be true about the relationship between the two species of butterflies? a. The rose-feeding butterfly is more highly evolved than the butterfly that feeds on lots of different flowers. b. The rose-feeding butterfly and the butterfly that feeds on lots of different flowers are adapted to different environments. c. The rose-feeding butterfly is descended from the butterfly that feeds on lots of different flowers.
7. A farmer sprays her field with a pesticide to prevent insects from infesting her crop. Over the course of several years, she notices that the pesticide is not working as well as it did when she first started using it-that is, her insect infestations are getting worse, even though she uses pesticide every season. Which of the following do you think best explains the failure of the pesticide to stop the insect infestations? a. When the farmer started using pesticides, she killed all of the insects that weren't already resistant to pesticides. b. Over time, the insects got used to the pesticides, so it took a larger concentration of pesticide to kill the same number of insects. c. All things evolve to become better over time, including insects. In this case, a "better" insect is one that is resistant to pesticides.
8. Which of the following best describes the "central dogma" of genetics? a. DNA is transcribed to RNA, which is translated to protein. b. DNA is the molecule of inheritance. c. DNA is a double-stranded molecule which is replicated in a semiconservative fashion.
9. Which of the following is the best definition of biological "species"? a. A population of interbreeding individuals of common ancestry. b. A population of organisms that is more closely related to each other than they are to any other population of organisms. c. The basic lower unit of taxonomy, consisting of a population of similar organisms.
Study questionnaire 2 (Post-test)
Please circle the one best answer for each question. Select the answer that you think is most likely to be true, not necessarily the answer that you have learned is the "correct" one to give in any particular class.
1. In 1996, a new set of drugs to treat HIV were introduced. The new drugs stopped the replication of HIV. However, within a few months some strains of HIV were found that were completely resistant to the new drugs, and today many HIV strains exist that are resistant to these drugs. Which of the following do you think best explains the growth in HIV resistance to the drugs? a. Some HIV virus particles happened to be resistant to the new drugs, just by chance. When people started taking the drugs, the HIV viruses that didn't happen to be resistant were killed. b. As the new drugs were used, HIV got used to them, so that it took a higher and higher dose to kill the viruses. After a while, no dose was high enough to kill the HIV viruses. c. HIV patients became immune to the new drugs after taking them for several months. 3. Rabbits were introduced to Australia intentionally, but after a while there were so many rabbits doing so much destruction to the land that the Australian government decided to exterminate all of them with a virus known to be 100% fatal to rabbits. As a result, the number of rabbits in Australia fell dramatically; but after a few years the rabbit population was as big as it had been before the virus was introduced. When the Australian government tried exterminating the rabbits with the same virus a second time, none of the rabbits died, and the rabbit population continued to grow. Which of the following best explains the resistance of the rabbits to the virus? a. A few rabbits became immune to the virus the first time it was used to exterminate them. Then, the rabbits that had become immune to the virus passed their immunity on to their children. b. The virus killed all the weaker rabbits, leaving only the stronger rabbits to reproduce.
c. When the virus was first introduced, a few rabbits already had the genetic traits that would keep them from being harmed by the virus. The virus then killed all the rabbits that weren't already resistant to it.
4. A prion is a self-replicating protein that can cause disease. Mad Cow Disease is caused by a prion. Mad Cow Disease prions were found in a pound of ground beef. Which of the following would be the best way to make the beef safe for humans to eat? a. By cooking the beef to 161 degrees Celsius to denature the proteins. b. By cooking the beef to 100 degrees Celsius to evaporate the water in the beef. c. The beef containing the prions could never be made safe to eat.
5. Cancer is caused by cells that do not stop replicating when they should. Normal human cells will divide only a certain number of times and then those cells will die, but cancer cells continue dividing indefinitely. As humans get older, they are more likely to get cancer. Which of the following best explains why people are more likely to get cancer when they are older rather than when they are younger? a. 7. Antibiotics are chemicals that kill bacteria, but don't harm human cells. There are many different kinds of antibiotics that are used to treat infections caused by bacteria, but very few drugs that are used to treat infections caused by viruses. Which of the following best explains why there are more antibiotics than there are antiviral drugs? a. Viruses are not exactly alive, as they require a host cell to reproduce. Killing a virus that's already inside a person would therefore involve killing many of that person's own cells. b. Bacteria have many proteins that are necessary for the bacteria's continued survival, but that human cells don't have at all. Since these proteins are needed by bacteria but absent in our cells, we can make drugs that will destroy those proteins, thus killing the bacteria, while not causing any damage to our cells. c. Viruses are not exactly alive, but bacteria definitely are living things. Since things that aren't alive can't die, viruses can't be killed.
8. Proteins are translated from messenger RNA transcripts based on sequences of 3-nucleotide long units called codons. There are just 20 amino acids that combine to make all proteins, but there are 64 possible codons. Which of the following is most likely to be true about the relationship between codons and amino acids? a. More than one codon relates to each of the 20 amino acids. b. There is no relationship between codons and amino acids; the sequence of amino acids in a particular protein is random. c. More than one amino acid relates to each of the 64 codons.
